New broadband magnetotelluric (MT) data have been acquired along two parallel profiles in 2 the central part of the metallogenic Skellefte district in northern Sweden. The data were recorded 3 as part of the Swedish 4D modelling of mineral belts project and cover an area with several eco-4 nomical and sub-economical deposits. The dimensionality and quality of the data were carefully 5 analyzed and new error floors were systematically determined prior to inverse modelling in 2D and 6 3D. The algorithms used were the data space REBOCC and WSINV3DMT. For the 2D inversion 7 only the determinant of the impedance tensor was used, while for the 3D inversion all elements 8 were considered. The obtained models fit the inverted data, and image the main regional features. 9 A detailed comparison reveals the superiority of the 3D model, both in model structures and data 10 fit. After assessing the main features in the model, an interpretation is proposed and refined with 11 the support of previous geophysical studies. The most interesting features are large and medium 12 sized conductors associated with crustal-scale shear zones and faults within the Skellefte Group 13 rocks. These may be depicting a network of fossil pathways for hydrothermal fluid transport and 14 as such, provide new insight about past processes in the area. 15 * maria.garcia@geo.uu.se † Uppsala University ‡ Now: British Geological Survey § Luleå University of Technology ¶ Now: Ramboll Sweden 1 -2D and 3D MT in Skellefte-16
Introduction
Bahr (1991) suggested a threshold of 0.3 for the phase sensitive skew above which the data could only 142 be explained with 3D anomalies (red line in Figure 4) , which is the case for a great number of our 143 data points. 144 Even though the resistivity structures in the study area seem to be of a 3D nature, we investigate 145 further the possibility of a 2D approximation. Using the approach outlined by Zhang et al. (1987) , 146 it is possible to estimate strike directions, although with 90°ambiguity, from the impedance tensor 147 taking into account galvanic distortions. Figure 5 shows a rose plot with the calculated strike angles 148 for each site and period. The estimates were obtained averaging three sites and one decade in period 149 to reduce large strike variability. The rose plot shows a somewhat broad but clear direction at~40°150 (or~130°), not far from the lithological strike of 115°observed with the surface geology. 151 An indication of how certain these estimates are can be obtained through their associated misfits 152 ( √ Q), shown in a histogram in Figure 6 . A value of one indicates that the data point fulfills 2D
153 conditions under the estimated strike direction within the assumed errors. As can be seen, even 154 though many of the data points have low √ Q values, most of them would still require higher errors 155 to comply with 2D assumptions.
156
An additional indication of dimensionality is the orientation of the real induction arrows of the plot of the orientation of the arrows for all sites and periods. Site locations were projected on two straight lines with azimuth of 25°(see Figure 2 ). As discussed 178 in section 4, noisy transfer functions were rejected leaving gaps along the profiles (see Table 1 and November 22, 2018 sites in Figure 3 . The models share regional features as it would be expected for parallel profiles 188 perpendicular to the geological strike, but they also show strong local variations.
189
The most striking differences are at the top 3 km towards the south, where profile A shows very we considered to rotate the data to permit a coarser cell size in the direction perpendicular to the 217 profiles. However, a rotation of the data set would also mix the errors of the different components of 218 the impedance tensor, and as it can be seen from it is necessary to invert the unrotated data set.
221
The finally chosen model discretization consists of a horizontal cell size of 500x500 m, and an 222 increasing vertical size starting at 30 m (see Figure 8 ). Site locations were slightly shifted (< 250 m) 223 to coincide with the centers of the cells, and in a few cases, they were shifted further to allow one 224 more cell between sites (see Figure 8 ). 225 We inverted the full impedance tensor of all included sites, with four period estimates per decade.
226
The assumed error floors are described in section 4 and Table 1 . The followed inversion strategy was 227 the same as described by Hübert et al. (2013) . We carried out a first inversion with a homogeneous 228 halfspace of 1000 Ω·m as initial and prior model. Then, the best fitting obtained model (RMS 5.43) 229 was used as initial and prior model of a subsequent inversion. This produced a model able to fit the 230 input data reasonably well (data misfit RMS 2.64). Figure 9 shows the RMS of the data misfit for 231 each site and it can be seen that although several sites have an RMS close to the total one, most values 232 are smaller. This is because there are three outliers (sites A06, A11 and A14) that have significantly lengths. The resulting models were either not able to fit the data to the same level, or were similarly 244 rough. Thus, we decided to keep the model obtained with the default scale lengths. In the following, 245 we attempt to describe the model by highlighting the most prominent features. To simplify this task, 246 9
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we grouped neighboring conductors with trends similar to the mentioned strike. Features shallower Figure 7) .
Comparison between 2D and 3D models

320
To be able to compare the data fit between the 2D and 3D models we recalculated the RMS of the 321 2D forward responses against the full impedance tensor, as it was done with the 3D responses. The 322 resulting value is 11.52 which is much higher than the RMS of the 3D model (2.64). Additionally, 323 Figure 3 shows the data fit of all impedance elements of the 3D model together with the rotated 324 forward responses of all impedance elements of the 2D models (the used rotation angle was -25°to 325 match the direction of the data inverted in 3D). From this figure it is also possible to observe that 326 the data fit of the 3D resistivity model is superior to any of the 2D models, especially for sites with 327 off-quadrant phases (e.g. site A18). As expected, the diagonal elements from the 2D models present 328 the poorest data fit.
329
From the RMS values and Figure 3 , we conclude that the 3D model is able to reproduce the 330 observed data much better than any of the 2D models. Thus, we decide to rely on the 3D model for 331 the following geological interpretation. It is important to keep in mind that, even though the chosen 332 3D model fits the data best, it is just one solution of an under-determined problem. Therefore, we In the following section we will interpret the most prominent features of the 3D resistivity model.
337
First we will focus on the shallower features of the model (upper 10 km), grouping them according 338 to their associated lithological unit. Later on, we will consider the larger conductive anomalies that (Hübert et al., 2009 (Hübert et al., , 2013 García Juanatey et al., 2013a,b) and seismic reflection profiles (Tryggvason et al., 2006; Dehghannejad et al., 2010 Dehghannejad et al., , 2012a García Juanatey et al., 2013b) Red lines denote how much each site was moved to fit the centre of the cell. In some case sites were moved to an adjacent cell to allow at least one or two free cells between sites. 
